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(54) FORMATION OF LIQUID CRYSTAL ORIENTED LAYER AND WORKING DEVICE TO 
BE USED FOR SAID METHOD 
(57) Abstract: 

PURPOSE: To efiable exact setting of the pressing for 
rubbing by providing a static electricity measuring 
instrument for measuring the static electricity of a 
rubbing material. 

CONSTITUTION: The device having a rubbing roller 3 
constituted by winding a rubbing cloth on the outer 
periphery of a roll 1 and a stage 5 to be imposed with a 
substrate 4 to be rubbed having a thin film on the surface 
and the static electricity measuring instrument 6 for 
measuring the static electricity are added. The contact 
start point between the rubbing cloth 2 and the substrate 
4 to be rubbed can be detected by monitoring the static 
electricity generated on the rubbing cloth 2 by the static 
electricity measuring instrument if the static electricity 

measuring instrument 6 is provided in such a manner. Then, the static electricity of the 
rubbing material can be measured at any time and the rubbing treatment can be made by 
setting the adequate pressing for rubbing. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

Petailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the processing equipment used for the liquid crystal 
orientation stratification method and the aforementioned method of a thin fihn on the substrate which 
has an electrode useful as an orientation film for liquid crystal display elements. 
[0002] 

[Description of the Prior Art] Generally, as a liquid crystal display element is shown in drawing 3 , it is 
arranged in parallel so that the upper substrate 7 and the lower substrate 8 which consist of glass etc. 
may have a predetermined interval, and the periphery seals in the sealants 9, such as a resin, and liquid 
crystal 10 is enclosed with the building envelope formed of these. On the inside of the above top 
substrate 7 and the lower substrate 8, the upper electrode 1 1 and the lower electrode 12 which have the 
predetermined pattern which consists of a transparent electric conduction film, respectively are formed, 
and the orientation films 13 and 14 which have an orientation layer for making the orientation of the 
liquid crystal carry out in the fixed direction are formed in the field which touches liquid crystal further. 
Such orientation films 13 and 14 are formed by performing the so-called rubbing processing which rubs 
with cloth etc. the front face of a thin film which consists of a polyimide formed on the substrate which 
has the upper electrode 1 1 and the lower electrode 12, a poly amide, etc. in the fixed direction. 
[0003] It is arranged so that the direction as for which liquid crystal carries out orientation with the 
orientation film 13 formed on the upper substrate 7 in the case of the twisted pneumatic mold 
(henceforth TN type) liquid crystal display element used, and the direction liquid crystal carries out [ a 
direction ] orientation with the orientation film 14 formed on the lower substrate 8 may go direct 
mutually, respectively. [ present most ] Moreover, it is arranged on the outside of the upper substrate 7 
and the lower substrate 8 so that the upper polarizing plate 15 and the lower polarizing plate 16 may 
become nonstop or parallel mutually, respectively. 

[0004] The principle of operation of a liquid crystal display element uses the difference of the 
orientation state of the liquid crystal in the orientation state in early stages of liquid crystal, and the state 
where voltage was applied, and carrying out orientation of the liquid crystal uniformly is greatly 
concerned with the display performance of a liquid crystal display element. For this reason, rubbing 
processing of the aforementioned thin film is a very important process in manufacture of a liquid crystal 
display element. 

[0005] As a method of performing rubbing processing in an actual process For example, as shown in 
drawing 4 , the rubbing roller 3 which twisted the rubbing cloth 2 around the periphery of a roll 1 is 
rotated. The method of moving the stage 5 on which the rubbing-ed substrate 4 which has a thin film on 
a firont face for the bottom of this rubbing roller was put is raised, and as rubbing processing conditions 
in the aforementioned method The kind of rubbing cloth, stage traverse speed, the rotational frequency 
of a rubbing roller. There is an angle of the pressure (rubbing press) and rubbing-ed substrate travelling 
direction which start a rubbing-ed substrate from a rubbing roller, and a rubbing roller etc., and the 
liquid crystal orientation controllability of the aforementioned thin film is decided according to the 
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aforementioned conditions. Rubbing press is an important factor among these. 
[0006] 

[Problem(s) to be Solved by the Invention] However, there is no setting method of suitable rubbing 
press conventionally, and the poor liquid crystal orientation layer by the shortage of rubbing press, the 
injury on the orientation film by excess of rubbing press, etc. were produced in many cases. Although 
there was the method (JP,62-61243,B) of measuring the temperature of the rubbing-ed substrate at the . 
time of rubbing processing as an example of the index of rubbing press, since rubbing-ed substrate 
temperature was not able to be simultaneously measured to the rubbing processing midst, when the heat 
fi-om a rubbing-ed substrate escaped on the open air or a stage from rubbing processing before a 
thermometry, there was a problem of producing an error, by the aforementioned method. 
[0007] 

[Means for Solving the Problem] In order to solve the aforementioned trouble, as a result of inquiring 
wholeheartedly, it finds out that there is a relation to the contact state of the hair point of a rubbing cloth 
and a rubbing-ed substrate with the close amount of static electricity of the rubbing cloth at the time of 
rubbing processing, and this invention persons can set up proper rubbing press by using the 
aforementioned relation, they find out that-izing of the rubbing processing conditions can be carried out 
[ fixed ], aiid reach this invention. 

[0008] Namely, when this invention is made to * * * * rubbmg material on the thin film front face in . 
contact with the liquid crystal on an electrode board and forms a liquid crystal orientation layer in it. It is 
processing equipment which is made to **** rubbing material on the thin film front face in contact v^th 
the liquid crystal on the substrate which has the liquid crystal orientation stratification method and 
electrode which are characterized by performing **** of rubbing material for the amount of static 
electricity generated at the time of **** of rubbing material as an index of rubbing processing 
conditioning, and forms a liquid crystal orientation layer in it. It is related with the aforementioned 
processing equipment characterized by having the static electricity measuring instrument which 
measures the amount of static electricity of rubbing material. 
[0009] 

[Function] In the liquid crystal orientation stratification method of this invention, in case rubbing 
material is ****(ed) on-the aforementioned thin fibn front face, static electricity occurs by contact t9 the 
hair point of the rubbing cloth which is rubbing material, and the thin film on a rubbing-ed substrate. By 
acting as the monitor of static electricity generated on this rubbing cloth by the static electricity 
measuring device, it can judge whether it is in contact v^th the rubbing cloth and the rubbing-ed 
substrate, and the point that a rubbmg cloth and a rubbing-ed substrate start contact can be detected. It 
can follow, for example, this point can be used for a setup of rubbing press of the height (the amoxmt of 
rubbing cloth pushing) which made the rubbing roller go up and down as an index (reference point) of 
rubbing processing conditioning. 
[0010] 

[Example] The thin film in contact with the liquid crystal on the electrode board for liquid crystal 
display elements used by the Uquid crystal orientation stratification method of this invention is an 
insulator layer whose thickness is 100-1500A, and there being few impurities, a transparent thing, etc. 
are required. 

[001 1] As the quality of the material of the aforementioned thin film, a poly amide, a polyimide, 
polyvinyl alcohol (PVA), cyanoacrylate, etc. are raised, for example. 

[0012] In this invention, although what is used from the former can be used for the member for forming 
a liquid crystal orientation layer in the front face of the aforementioned thin film, as it is shown, for 
example in drav^n g 1 as the example, the rubbing roller 3 which twisted ttie rubbing cloth 2 which is 
rubbing material is raised to the periphery of a roll 1 . 

[0013] As a rubbing cloth 2 which affects the liquid crystal orientation stratification, the cloth made 
from an acrylic is raised from the point of the high level of the capacity which forms a liquid crystal 
orientation layer in a thin film front face, for example. 

[0014] As shovm in drawing 1 , the aforementioned rubbing roller 3 is rotated, and **** to the 
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aforementioned thin film by the aforementioned rubbing material is performed by the method of moving 
the stage 5 on which the rubbing-ed substrate 4 which has the aforementioned thin film on a front face 
for the bottom of this rubbing roller 3 was put. 

[0015] Under the present ch"cumstances, although it is [ as stage traverse speed ] the right from the left 
in drawing 1 as travelling direction of 100 - lOOOrpm and a rubbing-ed substrate as a rotational 
frequency of 5 - 20 mm/sec and a rubbing roller and changes with the kind of liquid crystal display 
element, and uses as an angle of the rubbing-ed substrate 4 and the rubbing roller 3, 45 degrees is 
desirable in a TN liquid crystal display device respectively, for example. 

[0016] In this invention, in **** to the thin film of the aforementioned rubbing material, the amount of 
static electricity which generates the conditions about the rubbing press which is an important factor at 
the time of **** of rubbing material is measured, and let it be the index of a rubbing press setup. 
[0017] That is, since static electricity generated at the time of **** of rubbing material is based on 
contact to the hair point of a rubbing cloth and the rubbing-ed thin film which are rubbing material 
theoretically and it changes corresponding to rubbing press (the amount of rubbing cloth pushing), the 
amount of static electricity serves as an index of a rubbing press setup. 

[0018] For example, rubbing processing is performed adjusting the interval of a roll and a rubbing-ed 
thin film, the amount of static electricity of a rubbing cloth is measured, the contact start point of the 
hair point of a rubbing cloth and a rubbing-ed thin film is detected, and it considers as the index 
(reference point) of a rubbing press setup. Next, rubbing press is set as various values using this index, 
and rubbing processing of two or more tiiin films is carried out. What is necessary is to evaluate the 
liquid crystal orientation layer of a thin film, to determine the rubbing press from which the best 
property is acquired, and for this rubbing press just to perform actual rubbing processing by using the 
thin film obtained next, assembling a liquid crystal display element, and investigating the orientation 
state of liquid crystal. It is desirable that are the height lowered 0.1-0.2mni from the aforementioned 
reference point, or the amount of static electricity carries out rubbing processing in this invention 30- 
200V. 

[0019] In explanation of the liquid crystal orientation stratification method of this invention, although 

explained taking the case of the rubbing cloth made from an acrylic as rubbing material, in addition to 

this as the quality of the material of a rubbing cloth, there are rayon, cotton, etc. until now. 

[0020] Moreover, rubbing processing can also be carried out, actually measuring the amount of static 

electricity of rubbing material, in case the aforementioned rubbing processing is performed. 

[0021] In this case, the strength of the rubbing processing intensity produced by the difference in the 

thickness of a substrate can be known. 

[0022] The electrode board which has the liquid crystal orientation layer obtained by the method of this 
mvention can be used as liquid crystal display elements, such as a clock, a calculator, OA equipment, 
and TV. 

[0023] It is processing equipment which is made to **** rubbing material on the thin film front face in 
contact with the liquid crystal on the electrode board of this invention, and forms a liquid crystal 
orientation layer, and the aforementioned processing equipment equipped with the static electricity 
measuring instrument which measures the amount of static electricity of this rubbing material is 
equipment which can be used in order to enforce the liquid crystal orientation layer formation method of 
this invention. 

[0024] The composition adds the static electricity measuring instrument 6 which measures the amount of 

static electricity further to the equipment and the aforementioned equipment which have the stage 5 on 

which the rubbing-ed substrate 4 which has the rubbing roller 3 and thin film which twisted the rubbing 

cloth 2 around the periphery of the roll 1 as shown in dravying 1 on a front face is put. 

[0025] The equipment currently used from the former can be used for the equipment which has the stage 

S on which the aforementioned rubbing roller and the rubbing-ed substrate 4 are put. 

[0026] As an example of the static electricity measuring instrument, the model 344 made from 

TOREKKU, the model 203 made from HYUGURU, etc. are raised, for example. 

[0027] Although it is as having indicated the rubbing approach by the aforementioned processing 
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equipment in the liquid crystal orientation layer formation method of this invention, since it has the 
static electricity measuring instrument, the amount of static electricity of rubbing material can be 
measured at any time, suitable rubbing press is set up and rubbing processing can be carried out. 
[0028] Rubbing processing was carried out having carried the rubbing-ed substrate 4 in which the 
polyimide thin fihn of thickness 700A was formed on the substrate front face which has an electrode, on 
the stage 5, and adjusting the interval of a roll 1 and a stage 5, as shown in [example 1] drawin g 1 , and 
the amount of static electricity of the rubbing cloth of the rubbing processing midst was measured with 
the static electricity measuring instrument 6 (model 344 made from TOREKKU). 
[0029] The thickness of the used rubbing cloth made from an acrylic was 1.2mm. 
[0030] For the stage traverse speed at the time of the aforementioned amount measurement of static 
electricity, the rotational frequency of 5 mm/sec and a rubbing roller was [ the direction of the right and 
the angle of the rubbing-ed substrate 4 and the rubbing roller 3 of the travelling direction of SOOrpm and 
a rubbing-ed substrate ] 45 degrees from the left in drawing 1 . 

[0031] A resuh is shown in drawing 2 . as shown in drawmg 2 , the interval of a roll and a stage 
becomes narrow -- it is alike, and it follows, namely, the amount of pushing of a rubbing cloth increases 
- it was alike, and it followed and the amount of static electricity of a rubbing cloth increased Here, 
when the increase in the amount of static electricity of a rubbing cloth starts, a state with a front face [ of 
a roll ] and an interval [ of a stage ] of 2.45mm is the point, i.e., the reference point of the amount of 
rubbing cloth pushing, that the hair point and the rubbing-ed substrate of a rubbing cloth start contact, 
[0032] Considermg as the state where the roller was lowered 0.1 1mm from the aforementioned 
reference point next, others carried out rubbing processing of the substrate which formed the polyimide 
thin film in the rubbing-ed substrate front face on the same method and same conditions as the above, 
and formed the liquid crystal orientation layer. The maximiun of the potential which is the amount of 
static electricity of the rubbing cloth measured at this time was 78 V. Uniform orientation was acquired 
by the whole substrate, as a result of having arranged so that the direction which divided equally the 
substrate which has the thin film to which rubbing processing was performed two, and carried out 
rubbing processing may go direct mutually, pouring in liquid crystal between them, placing between two 
polarizing plates and investigating the orientation state of liquid crystal. 
[0033] 

[Effect of the Invention] Although there was no suitable method for setting up conventionally the 
rubbing press which is one of the important rubbing processing conditions The reference point of the 
amount of rubbing cloth pushing which is the indirect index of rubbing press by measuring the amount 
of static electricity of the rubbing face side which is rubbing material by the liquid crystal orientation 
layer formation method of this invention at the time of rubbing processing is detectable. By adjusting the 
amount of rubbing cloth pushing based on this reference point, rubbing press can be set up correctly. 
[0034] Moreover, since the equipment of this invention equipped with the amount measuring instrument 
of static electricity can measure the amount of static electricity easily in case it enforces the liquid 
crystal orientation stratification method of this invention, it can adjust rubbing press appropriately. 



[Translation done.] 
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